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(57) ABSTRACT 

A printing apparatus including a printing head for ejecting 
ink to a medium to carry out printing thereon, and a 
side-reversing member for reversing the sides of the medium 
that is printed by the printing head. A Waiting time for 
drying, before reversing the medium With the side-reversing 
member, the ink ejected to the medium is set according to an 
amount of ink ejected by the printing head, and an elapsed 
time from When the ink Was ejected by the printing head. 
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PRINTING APPARATUS, PRINTING 
METHOD, COMPUTER-READABLE 
STORAGE MEDIUM, AND PRINTING 

SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present application claims priority upon Japanese 
Patent Application No. 2003-113350 ?led Apr. 17, 2003, the 
contents of Which are herein incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to printing apparatuses, 

printing methods, computer-readable storage media, and 
printing systems. 

2. Description of the Related Art 
Inkj et printers are knoWn as printing apparatuses that can 

print on various types of media such as paper, cloth, and 
?lm. These inkjet printers form dots on a medium to print 
images thereon by ejecting ink onto the medium. 
Some recent inkjet printers are provided With a side 

reversing function that alloWs printing to be performed on 
both the front and back sides of paper to be printed by 
reversing (i.e., ?ipping over) the sides of the paper. In such 
printers, the paper is reversed With a side-reversing mecha 
nism after the front side of the paper has been printed, and 
then the back side of the paper is printed. Since both the 
front and back sides of a medium can be printed on, it is 
possible to keep the amount of media used small and thus 
achieve a signi?cant reduction in running costs. 

In such printers, hoWever, When the paper is ?ipped over 
for printing on the back side thereof after the front side has 
been printed, there is a possibility that ink Will adhere to a 
path in Which the paper is reversed (i.e., to the paper 
reversing path) and contaminate the path if the ink that has 
been ejected onto the front side of the paper is not dried 
su?iciently. In vieW of such a situation, in conventional 
printers, a “Waiting time” is set in order to dry su?iciently 
the ink ejected onto the front side of the paper When the 
paper is reversed after its front side has been printed. This 
Waiting time is set according to, for example, the folloWing 
methods: 

(1) a method of setting the Waiting time according to the 
amount of ink or recording liquid used (refer to, for example, 
Japanese Patent Application Laid-open Publication No. 
2001-63019 or Japanese Patent Application Laid-open Pub 
lication No. 2001-83747); 

(2) a method of setting the Waiting time according to the 
type of medium to be printed (refer to, for example, Japanese 
Patent Application Laid-open Publication No. 6-134982); or 

(3) a method of setting the Waiting time according to both 
the amount of ink used and the type of ink or paper (refer to, 
for example, Japanese Patent Application Laid-open Publi 
cation No. 2001-287427). 

The methods (1) through (3) described above, hoWever, 
have the folloWing draWbacks. That is, in those methods, 
even though the ink usage amount, the type of ink, and/ or the 
type of medium are taken into consideration in setting the 
Waiting time, the elapsed-time after the ink has been ejected 
is not. Therefore, it is di?icult to say that the Waiting time is 
set accurately in those methods. More speci?cally, since the 
amount of time from the start to the end of printing is 
considerably long for printing one sheet of medium, the 
sections that have been printed earlier Will become dry While 
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2 
printing is being carried out, and thus, there Will be a 
signi?cant difference in drying conditions betWeen the sec 
tions printed earlier and sections that are printed later. 
Regarding this difference in drying conditions, the Waiting 
time Will not be set appropriately if the elapsed-time is not 
taken into consideration, and thus, draWbacks such as that 
the Waiting time becomes long arises. 

SUMMARY OF THE INVENTION 

The present invention has been made in vieW of the above 
and other problems, and an object thereof is to set appro 
priately a Waiting time in order to dry the ink on the front 
side of a medium When the medium is reversed after its front 
side has been printed, and thereby shorten the Waiting time. 
An aspect of the present invention a printing apparatus 

comprising: a printing head for ejecting ink to a medium to 
carry out printing thereon; and a side-reversing member for 
reversing the sides of the medium that is printed by the 
printing head, Wherein a Waiting time for drying, before 
reversing the medium With the side-reversing member, the 
ink ejected to the medium is set according to an amount of 
ink ejected by the printing head, and an elapsed-time from 
When the ink Was ejected by the printing head. 

Features and objects of the present invention other than 
the above Will become clear by reading the description of the 
present speci?cation With reference to the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order to facilitate further understanding of the present 
invention and the advantages thereof, reference is noW made 
to the folloWing description taken in conjunction With the 
accompanying draWings Wherein: 

FIG. 1 is a perspective vieW shoWing an embodiment of 
a printing apparatus; 

FIG. 2 is a perspective vieW shoWing an internal con?gu 
ration of the printing apparatus; 

FIG. 3 is a cross-sectional vieW shoWing a medium 
carrying mechanism of the printing apparatus; 

FIG. 4 is an explanatory diagram illustrating a state of 
operation for face-doWn paper discharge; 

FIG. 5 is an explanatory diagram illustrating a state of 
operation for face-up paper discharge; 

FIG. 6 is an explanatory diagram illustrating a state of 
operation for When the sides of the medium are reversed; 

FIG. 7 is a diagram shoWing the periphery of a print head 
of the printing apparatus; 

FIG. 8 is a system con?guration diagram of the printing 
apparatus; 

FIG. 9 is a plan vieW shoWing noZZles of the print head; 
FIG. 10 is a circuit diagram shoWing an embodiment of a 

noZZle drive circuit; 
FIG. 11 is a ?owchart illustrating an example of an 

operation procedure for one-side printing; 
FIG. 12 is a ?oWchart illustrating an example of an 

operation procedure for duplex printing; 
FIG. 13 is a diagram shoWing an example of hoW data is 

formed for the dot siZe and the ink ejection amount; 
FIG. 14 is a diagram for illustrating an example of a 

method of setting a Waiting time; 
FIG. 15 is an external con?guration diagram of a printing 

system; and 
FIG. 16 is a block con?guration diagram shoWing a 

con?guration of the printing system. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

At least the following matters Will be made clear by the 
explanation in the present speci?cation and the description 
of the accompanying drawings. 
An aspect of the present invention is a printing apparatus 

comprising: 
a printing head for ejecting ink to a medium to carry out 

printing thereon; and 
a side-reversing member for reversing the sides of the 

medium that is printed by the printing head, 
Wherein a Waiting time for drying, before reversing the 

medium With the side-reversing member, the ink ejected to 
the medium is set according to 

an amount of ink ejected by the printing head, and 
an elapsed-time from When the ink Was ejected by the 

printing head. 
According to this printing apparatus, it is possible to set 

an appropriate Waiting time for drying the ink because the 
Waiting time is set according to the amount of ink ejected by 
the printing head, and the elapsed-time from When the ink 
Was ejected by the printing head. Therefore, it is possible to 
shorten the Waiting time and achieve increase in printing 
speed. 
The printing apparatus may further comprise a carrying 

member for carrying the medium, and the printing head may 
perform a printing action during intervals betWeen carrying 
actions of the carrying member. It is possible to set an 
appropriate Waiting time even With this printing apparatus in 
Which printing is performed during intervals betWeen car 
rying actions of the carrying member. Therefore, it is pos 
sible to shorten the Waiting time and achieve increase in 
printing speed. 

Further, in the printing apparatus, the Waiting time may be 
set according to an amount of ink ejected by the printing 
head during an interval betWeen the carrying actions of the 
carrying member, and an elapsed-time from the printing 
action performed by the printing head during the interval 
betWeen the carrying actions. The Waiting time Will be 
appropriate When it is set in this Way, and therefore, it is 
possible to shorten the Waiting time and achieve increase in 
printing speed. 

Further, in the printing apparatus, the amount of ink 
ejected by the printing head may be calculated based on a 
number of times the ink is ejected by the printing head, and 
an amount of the ink ejected by the printing head per one 
ejection action. In this Way, it is possible to calculate the ink 
ejection amount easily. 

Further, in the printing apparatus, the Waiting time may 
differ according to the type of the ink ejected by the printing 
head, the type of the medium that is printed by the printing 
head, surrounding temperature, or surrounding humidity. By 
setting the Waiting time so that it differs according to the 
type or color of the ink, the type of medium, surrounding 
temperature, or surrounding humidity, it is possible to set an 
appropriate Waiting time that suits each condition, and 
therefore, it is possible to shorten the Waiting time. 

Another printing apparatus comprises: 
a printing head for ejecting ink to a medium to carry out 

printing thereon; 
a side-reversing member for reversing the sides of the 

medium that is printed by the printing head; and 
a carrying member for carrying the medium, 
Wherein: 
the printing head performs a printing action during inter 

vals betWeen carrying actions of the carrying member; 
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4 
a Waiting time for drying, before reversing the medium 

With the side-reversing member, the ink ejected to the 
medium is set according to 

an amount of ink ejected by the printing head during an 
interval betWeen the carrying actions of the carrying 
member, and 

an elapsed-time from the printing action performed by the 
printing head during the interval betWeen the carrying 
actions; and 

the amount of ink ejected by the printing head is calcu 
lated based on 

a number of times the ink is ejected by the printing head, 
and 

an amount of the ink ejected by the printing head per one 
ejection action. 

Another aspect of the present invention is a computer 
readable storage medium having recorded thereon a program 
executed by a printing apparatus that includes a printing 
head for ejecting ink to a medium to carry out printing 
thereon, and a side-reversing member for reversing the sides 
of the medium that is printed by the printing head. The 
program achieves the step of 

setting a Waiting time for drying, before reversing the 
medium With the side-reversing member, the ink ejected to 
the medium according to 

an amount of ink ejected by the printing head, and 
an elapsed-time from When the ink Was ejected by the 

printing head. 
Another aspect of the present invention is a printing 

method comprising the steps of: 
ejecting ink to a medium to carry out printing thereon; 
Waiting in order to dry the ink ejected to the medium, a 

Waiting time for this Waiting step being set according to 
an amount of the ink ejected, and 
an elapsed-time from When the ink Was ejected; and 
reversing the sides of the medium after Waiting for the 

Waiting time. 
Another aspect of the present invention is a printing 

system comprising: 
a computer; and 
a printing apparatus that is connectable to the computer 

and that includes 
a printing head for ejecting ink to a medium to carry out 

printing thereon, and 
a side-reversing member for reversing the sides of the 
medium that is printed by the printing head, 

Wherein a Waiting time for drying, before reversing the 
medium With the side-reversing member, the ink ejected to 
the medium is set according to 

an amount of ink ejected by the printing head, and 
an elapsed-time from When the ink Was ejected by the 

printing head. 

:::OvervieW of Printing Apparatus::: 
An overvieW of a printing apparatus according to the 

present invention is described beloW, taking an inkj et printer 
as an example. FIG. 1 through FIG. 8 are for illustrating an 
overvieW of the inkjet printer. FIG. 1 is a perspective vieW 
shoWing an external appearance of the inkjet printer. FIG. 2 
is a perspective vieW shoWing the inside of the printer. FIG. 
3 is a cross-sectional vieW shoWing a carrying section. FIG. 
4 and FIG. 5 are diagrams for illustrating paper discharging 
actions. FIG. 6 is a diagram for illustrating paper reversing 
actions. FIG. 7 is a diagram for illustrating a carriage and a 
drive mechanism therefor. FIG. 8 is a block con?guration 
diagram shoWing a system con?guration of the printer. 
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As shown in FIG. 1, the inkjet printer 10 includes a printer 
body 20 and a paper supplying unit 40 that is attached to the 
bottom section of the printer body 20. 

The printer body 20 includes a paper supplying cassette 
22, a manual feed tray 24, and tWo paper discharging 
sections 26 and 28. The paper supplying cassette 22 is 
attachable to and detachable from the bottom section of the 
printer body 20 and is con?gured such that a plurality of 
media such as paper to be printed are set in it. The manual 
feed tray 24 is provided above the paper supplying cassette 
22 and is con?gured such that a medium such as paper can 
easily be set from the outside and can be used for printing. 

The tWo paper discharging sections 26 and 28 are provide 
at the upper section of the printer body 20. In the present 
embodiment, a face-doWn paper discharging section 26 and 
a face-up paper discharging section 28 are provided as these 
paper discharging sections. At the face-doWn paper dis 
charging section 26, the paper is discharged With the printed 
side facing doWnWards. 
On the other hand, at the face-up paper discharging 

section 28, the paper is discharged With the printed side 
facing upWards. The face-doWn paper discharging section 26 
is provided With a cover 27 that opens/ closes the face-doWn 
paper discharging section 26. The cover 27 is opened When 
paper is discharged from the face-doWn paper discharging 
section 26. The opened cover 27 can be used as a stacker on 
Which the paper discharged from the face-doWn paper dis 
charging section 26 can be stacked. On the other hand, the 
face-up paper discharging section 28 is provided With a 
stacker 29 dedicated for paper discharged from the face-up 
paper discharging section 28 to be stacked thereon. 
On the other hand, to the paper supplying unit 40 are set 

a plurality of pieces of paper to be printed by the printer 
body 20. The paper supplying unit 40 is provided With a 
paper supplying cassette 42 to Which a plurality of pieces of 
paper can be set. 

The pieces of paper set to the paper supplying cassettes 22 
and 42 and the manual feed tray are supplied into the printer 
body 20 and printed While being carried upWards inside the 
printer body 20. The printed paper is carried either to the 
face-doWn paper discharging section 26 or the face-up paper 
discharging section 28 and is discharged outside through 
either one of the tWo paper discharging sections 26 and 28. 

Next, the inner con?guration of the inkjet printer 10 Will 
be described. FIG. 2 shoWs the inside of the printer When the 
outer housing of the printer body 20 is taken off. As shoWn 
in FIG. 2, in the upper section of the printer body 20, there 
are provided ink cartridges 30K, 30C, 30M, and 30Y and 
cartridge attaching sections 32K, 32C, 32M, and 32Y to 
Which the ink cartridges 30K, 30C, 30M, and 30Y are 
attached. These ink cartridges 30K, 30C, 30M, and 30Y are 
aligned sideWays at an upper section of the manual feed tray 
24 (and at a front section of the face-doWn paper discharging 
section 26. Each ink cartridge 30K, 30C, 30M, and 30Y 
contains ink inside. Here, ink of four typesiblack (K), cyan 
(C), magenta (M), and yelloW (Y )iare contained in the 
respective cartridges. The ink cartridges 30K, 30C, 30M, 
and 30Y can easily be replaced from the outside by taking 
off an ink cartridge cover 33 shoWn in FIG. 1, Without taking 
off the Whole outer housing of the printer body 20. 

It should be noted that in the present embodiment, ink of 
four typesiblack (K), cyan (C), magenta (M), and yelloW 
(Y)iare provided. The present invention, hoWever, is not 
limited thereto, and it is possible to use other types of inks 
such as light cyan (pale cyan, LC), light magenta (pale 
magenta, LM), and dark yelloW (dim yelloW, DY) in addi 
tion to the ink of the four colors. 
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6 
In the loWer section of the printer body 20, there is 

provided a paper supplying cassette attaching section 23 to 
Which the paper supplying cassette 22 is attached. Further, 
above the attaching section 23 is provided a paper supplying 
opening 25 for the manual feed tray 24. 

IIICarrying Mechanism::: 
Next, the carrying mechanism of the inkjet printer 10 Will 

be described in detail. FIG. 3 shoWs the carrying mechanism 
of the inkjet printer 10. The paper supplying cassette 22, 
Which is attached to the loWer section of the printer body 20, 
is provided With a hopper 50 for lifting up the paper P that 
has been set. The hopper 50 can rotate (pivot) about a 
rotating shaft 50A. When paper is to be supplied, the hopper 
50 rotates about the rotating shaft 50A as shoWn in FIG. 3 
to lift the paper P up. The paper P that has been lifted up by 
the hopper 50 comes into abutment against a pickup roller 52 
arranged above the hopper 50. 
By being driven to rotate, the pickup roller 52 takes out 

the paper P one by one from the uppermost sheet, and feeds 
the sheet of paper upWards. The paper P fed upWards is 
pinched betWeen a paper supplying roller 54 and a reverse 
roller 56 and is fed further upWards by these tWo rollers 54 
and 56. Then, the paper P travels betWeen guide members 58 
and 59 and reaches a ?rst carry drive roller 60. The ?rst carry 
drive roller 60 pinches the fed paper P betWeen it and a ?rst 
carry driven roller 62, and feeds the paper P successively 
onto a platen 64. 
A carriage 66 is arranged in opposition to the platen 64 

With a space betWeen it and the platen 64. The carriage 66 
has a print head 68 that is provided With a plurality of 
noZZles (not shoWn) for ejecting ink. The carriage 66 is 
movable along a guide shaft 70 in the direction intersecting 
With the direction in Which the paper is carried (i.e., the 
paper carrying direction), that is, in the direction perpen 
dicular to the paper face of FIG. 3 in the present embodi 
ment. The carriage 66 ejects ink from the print head 68 
toWards the paper P that has been fed onto the platen 64 
While moving relatively With respect to the paper P along the 
guide shaft 70 to carry out printing on the paper P. It should 
be noted that in the present embodiment, the print head 68 
serves as the printing head of the present invention. 

Further, tubes (not shoWn) are provided betWeen the 
carriage 66 and the ink cartridges 30K, 30C, 30M, and 30Y 
for supplying ink from each of the ink cartridges 30K, 30C, 
30M, and 30Y to each of the noZZles for each color of the 
print head 68 of the carriage 66 in such a manner that ink 
supply to the noZZles of the print head 68 is not interrupted 
even When the carriage 66 moves along the guide shaft 70. 
The printed paper P is successively fed upWards, i.e., 

toWards the paper-discharging side by the ?rst carry drive 
roller 60 and the ?rst carry driven roller 62. A second carry 
drive roller 72 and a second carry driven roller 74 are 
arranged at the paper-discharging side, and the paper P that 
has been fed to the paper-discharging side is pinched 
betWeen the second carry drive roller 72 and the second 
carry driven roller 74 and fed further upWards thereby. 
A sWitching member 76 is arranged above the second 

carry drive roller 72 and the second carry driven roller 74. 
The sWitching member 76 can rotate (sWing) about a rotat 
ing shaft 77 to change the traveling direction of the paper P 
that has been fed, so that the destination toWards Which the 
paper P travels is selectively sWitched betWeen either the 
face-doWn paper discharging section 26 or the face-up paper 
discharging section 28. 

FIG. 4 shoWs hoW the paper P is fed to the face-doWn 
paper discharging section 26. When the paper P is fed to the 
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face-doWn paper discharging section 26, the switching 
member 76 rotates to the side of the face-doWn paper 
discharging section 26, as shoWn in FIG. 4. The paper P is 
guided along a guide section 76A formed in the sWitching 
member 76, travels betWeen guide members 78 and 79, and 
is fed to the face-doWn paper discharging section 26. A ?rst 
paper-discharging drive roller 80 and a ?rst paper-discharg 
ing driven roller 82 are provided at the face-doWn paper 
discharging section 26. The paper P that has been fed is 
pinched betWeen the ?rst paper-discharging drive roller 80 
and the ?rst paper-discharging driven roller 82, and is 
discharged outside the printer body 20. 

FIG. 5 shoWs hoW the paper P is fed to the face-up paper 
discharging section 28. When the paper P is fed to the 
face-up paper discharging section 28, the sWitching member 
76 rotates to the side of the face-up paper discharging 
section 28, as shoWn in FIG. 5. The paper P travels straight 
forWard, passes beneath the sWitching member 76, and is fed 
to the face-up paper discharging section 28. A second 
paper-discharging drive roller 84 and a second paper-dis 
charging driven roller 86 are provided at the face-up paper 
discharging section 28. The paper P that has been fed is 
pinched betWeen the second paper-discharging drive roller 
84 and the second paper-discharging driven roller 86, and is 
discharged outside the printer body 20. 

:::Paper Reversing Mechanism::: 
In addition to the carrying mechanism described above, 

the inkjet printer according to the present embodiment is 
provided With a paper reversing mechanism 90 for reversing 
(i.e., ?ipping over) the paper P to print on the back side of 
the paper. The paper reversing mechanism 90 can ?ip the 
printed paper P over and feed the paper back toWards the 
paper-supplying side so that the back side is printed by the 
print head 68. The paper reversing mechanism 90 of the 
inkjet printer 10 according to the present embodiment Will 
be described in detail beloW. 

The paper reversing mechanism 90 is for taking in the 
paper P Which has once been fed to the face-up paper 
discharging section 28, for reversing the sides of the paper 
P that has been taken in, and for feeding the paper P back 
toWards the paper-supplying side. As shoWn in FIG. 3 
through FIG. 5, the paper reversing mechanism 90 includes 
a guide member 94 for guiding the paper P that has been fed 
to the face-up paper discharging section 28 to a paper 
reversing path 92, a third carry drive roller 96 and a third 
carry driven roller 98 for carrying the paper P that has been 
fed into the paper reversing path 92, and a reversing drive 
roller 100 and a reversing driven roller 102 for feeding the 
paper P that has been carried by the third carry drive roller 
96 and the third carry driven roller 98 to the paper-supplying 
side, i.e., in betWeen the ?rst carry drive roller 60 and the 
?rst carry driven roller 62. 

FIG. 6 is a diagram shoWing hoW the paper P is reversed 
With this paper reversing mechanism 90. In order to reverse 
the sides of the paper P With the paper reversing mechanism 
90, the paper P is ?rst fed to the face-up paper discharging 
section 28 and is discharged out from the face-up paper 
discharging section 28 With the second paper-discharging 
drive roller 84 and the second paper-discharging driven 
roller 86. When the amount for Which the paper is dis 
charged outside reaches a predetermined amount, the second 
paper-discharging drive roller 84 is rotated backWards so 
that the paper P that has been discharged outside is brought 
back into the printer body 20. 

The paper P that has been brought back in is guided into 
the paper reversing path 92 by the guide member 94. The 
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guide member 94 can rotate (sWing) about a rotating shaft 
(not shoWn). When the paper P is fed from the platen 64 to 
the face-up paper discharging section 28, the guide member 
94 is retracted so that it does not interfere With the carrying 
of the paper P, as shoWn in FIG. 5. When the paper P is fed 
into the paper reversing path 92, hoWever, the guide member 
94 protrudes toWards the paper P, as shoWn in FIG. 6, and 
presses against the paper P With its guide roller 95 to pinch 
the paper P betWeen the guide roller 95 and a guide member 
93 and guide the paper P so that it is fed into the paper 
reversing path 92. 

The paper P that has been led into the paper reversing path 
92 in this Way is fed in betWeen the third carry drive roller 
96 and the third carry driven roller 98, is pinched betWeen 
these tWo rollers 96 and 98, and is further carried in the 
paper reversing path 92 along a guide member 97 and 
through a space betWeen guide members 99 and 101 (see 
FIG. 3). The paper P is then pinched betWeen the reversing 
drive roller 100 and the reversing driven roller 102 (see FIG. 
3) and is fed in betWeen the ?rst carry drive roller 60 and the 
?rst carry driven roller 62 While being guided by a guide 
roller 104 and the guide members 59, 99, and 105 (see FIG. 
3). In this Way, the paper P is reversed by passing through the 
paper reversing path 92 and is fed back to the paper 
supplying side. 
The paper P that has been fed back to the paper-supplying 

side, that is, in betWeen the ?rst carry drive roller 60 and the 
?rst carry driven roller 62 is then fed onto the platen 64 again 
by these rollers 60 and 62. At this time, at the platen 64, the 
back side of the paper P is in opposition to the print head 68 
and thus the print head 68 prints on the back side of the paper 
P. 

IIICarriage and Drive Mechanism Therefor::: 
FIG. 7 illustrates the carriage 66 and the drive mechanism 

therefor. The carriage 66 is supported by the guide shaft 70 
that is provided in the direction intersecting With the carry 
ing direction of the paper P, and is relatively movable along 
the guide shaft 70. The carriage 66 is connected to a drive 
belt 114 that is extended betWeen a pulley 110 and a carriage 
motor 112 (referred to also as “CR motor” beloW). When the 
carriage motor 112 is driven, the carriage 66 is moved along 
the guide shaft 70 by the drive belt 114. 
The print head 68 provided on the carriage 66 moves, 

along With the movement of the carriage 66, While keeping 
a space betWeen it and the paper P, and ejects ink from the 
noZZles of each color toWards the paper P, thereby carrying 
out printing on the paper P. This printing action is carried out 
during intervals betWeen the intermittent carrying action of 
the paper P performed by the ?rst carry drive roller 60. The 
?rst carry drive roller 60 is driven by a paper feed motor 116 
(referred to also as “PF motor” beloW). 

Further, the carriage motor 112, the paper feed motor 116, 
and the print head 68 are driven and controlled by a 
controller 120. 

:::OvervieW of Controller 120::: 
The controller 120 Will be described in detail beloW. FIG. 

8 is a block diagram shoWing a con?guration of the con 
troller 120. 
The controller 120 includes a buffer memory 122, an 

image buffer 124, a system controller 126, a main memory 
127, and an EEPROM 129. The buffer memory 122 receives 
various types of data, such as print data, that are sent from 
a host computer 140 and temporarily stores those data. The 
image buffer 124 obtains the received print data from the 
buffer memory 122 and stores the data. The main memory 
127 is structured of, for example, a ROM and/or a RAM. 












